tion as possibly essential ingredients for future nanoelectronics because of their very narrow diameters of an order of nanometers, possible engineering of electronic properties, ballistic transport, and large current capacity. In order to clarify the advantage of CNTs, benchmark study should be addressed with well-established Si-MOSFET technologies. In addition, device fabrication methods with CNTs should be developed in order to step toward their practical use.
We investigated electronic transport in single-wall carbon nanotubes attached to multiple electrodes. Resistance measurements using a pair of electrodes with different gaps enabled nanotube resistivity to be separately evaluated as well as contact resistance. We found that the resistivity depends on nanotube diameter. Electrodes with gold or palladium exhibit contact resistance of the order of 10 kΩ. Contact resistance is insensitive to back gate voltage, contrary to the Schottky-barrier transistor model.
We also have investigated the intrinsic transconductance of CNTFETs with CNTs grown by chemical vapor deposition (CVD). The measured transconductance at a drain voltage of −1 V was 8.7 µS for a CNT with a diameter of 1.5 nm. Very high intrinsic transconductance of 20 µS was estimated by considering the contribution of parasitic resistance. Apparent and intrinsic transconductance per unit channel width were 5800 µS/µm and 13000 µS/µm, respectively. These are considerably larger than those for the state-of-the-art Si MOSFETs. We expect the performance of CNTFETs will advance further by improving CNT quality and by optimizing device structures
(1) . We have also developed a novel method for iron nanoparticle synthesis that enables easy control of both the positions and diameters of the nanoparticles with precision significantly smaller than lithography limit, and have demonstrated diameter-and position-controlled CNT growth by these nanoparticles. We patterned iron particles having a 1.7 nm ± 0.6 nm diameter distribution within a positioning accuracy of ± 5 nm by means of "lithographically-anchored nanoparticle synthesis (LANS)" method (2) , consisting of dot-patterning of electron-beam resist mixed with organic iron, phase-separation by temperature elevation, and carbon removal by oxidation. The particle size can be controlled by iron content in electron-beam resist and pattern size. The We have investigated electronic transport in single-wall carbon nanotubes attached to multiple electrodes. Resistance measurement using a pair of electrodes with different gaps enabled separate evaluation of nanotube resistivity and contact resistance. We found that the resistivity depends on nanotube diameter. Electrodes with gold or palladium exhibit similar contact resistance with an order of 10 kΩ. Contact resistance is insensitive to back gate voltage, contrary to the Schottky-barrier transistor model. We also demonstrated the top-down control of diameter and position of Fe catalysts by means of "lithographically anchored nanoparticle synthesis (LANS)" for nanotube growth. Chemical vapor deposition by using these patterned particles successfully produced single-wall carbon nanotubes. Si/SiO 2 CVD CNT SiO 2 100 nm TiO 2 
